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building a pond . . . 



Building a pond is a practical 
way to supply water for recreation, 
fire protection, fish production, live- 
stock, and many other uses. Suitable 
sites are available in most areas, 
and on a good site a pond can be 
built at reasonable cost. 

This bulletin discusses various 
uses for a pond and how to build 
and maintain a pond. It may help 
you to decide whether a pond is the 
answer to a water supply problem 
on your land. 

Uses for a pond 

The main use you have in mind 
generally determines how large a 



pond you need and where you 
should build it. Some of the more 
common uses for ponds are dis- 
cussed in the following paragraphs. 

livestock 

Water is as important as forage 
in the production of livestock. Al- 
though the forage on your pasture 
may be palatable and plentiful, 
livestock do not thrive unless they 
have all the water they need. 

Ponds for livestock should be 
available in each pasture or grazing 
unit. They should be spaced so 
that livestock do not have to travel 
more than one-quarter mile to water 
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A fishpond can provide recreation for your family. It can also be opened 
for fee fishing to supplement income. 
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in rough, broken areas or more than 
1 mile in nearly level areas. This 
spacing encourages uniform graz- 
ing. 

irrigating and spraying crops 

Irrigation from ponds is generally 
limited to home gardens or small 
acreages of special crops, such as 
tobacco or vegetables. The amount 
of water needed for irrigation de- 
pends on the area to be irrigated 
and the water requirements of the 
crops. It also depends on the rain- 
fall during the growing season, the 
water loss caused by evaporation 
and seepage, and the efficiency of 
the irrigation methods to be used. 

The amount of water needed for 
spraying field and orchard crops 
to control insects and plant diseases 
usually is small, but it must be 
available when needed. 

Technicians experienced in irri- 
gation work can estimate how much 
water you need. You can obtain 
assistance locally from technicians 
of the Soil Conservation Service, 
from your soil and water conserva- 
tion district, or from your county 
agent. 

fish production 

A well-managed pond can yield a 
dependable supply of fish and pro- 
vide recreation for the family. A 
fishpond can also be opened to the 
public for fee fishing to supplement 
income. 

A pond that has a surface area 
as small as one-fourth acre can be 
managed for fish production. Less 
than 2 acres is a good family-size 
fishpond because it is not so dif- 



ficult to manage as a larger pond. 
Information about managing ponds 
for fish production is available 
from the local office of the Soil 
Conservation Service or your county 
agent. 

fire protection 

A pond can provide water for 
firefighting. A pond near your 
house or other buildings can be 
equipped with a pump and enough 
firehose to reach the buildings. 
Pond water can also be used to 
fill firetrucks if an access road is 
available. 

As little as one-tenth acre-foot 
of water (about 32,600 gallons) 
provides good fire protection. This 
amount of water supplies 250 gal- 
lons per minute for a little more 
than 2 hours. 

It is a good practice to connect 
a garden hose to the home water 
supply pump also. The smaller hose 
can be used for an early attack on 
a fire. 

Local pump dealers and the fire 
department can advise you about 
the kind of pump, hose, and nozzle 
to install. A dry hydrant is a valu- 
able addition to a pond intended for 
firefighting. 

recreation 

A pond can provide many pleas- 
ant hours of swimming and boating 
for your family. A pond 1 or 2 acres 
in size is suitable for family use. 
If the pond is to be open to the 
public on a fee basis, it probably 
should be larger than 5 acres. 

If you expect to use the pond for 
recreation, safety measures are 
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This attractive pond provides water for livestock and recreation. A well- 
maintained fence prevents livestock from trampling the pond site. 



needed. Safety measures are dis- 
cussed at the end of this bulletin. 

waterfowl and other wildlife 

A pond can be used to attract 
many kinds of wildlife. Upland 
game birds and migratory water- 
fowl often use them as resting and 
watering places. Ducks breed near 
ponds in many northern states, 
particularly where there is an 
ample supply of good food and 
enough surrounding vegetation to 
provide some protection. 

multiple use 

You may wish to use the water in 
your pond for more than one pur- 
pose. For example, you may wish 
to provide water for livestock, fish 
production, and spraying crops. For 
multiple use you should be sure 



that the supply of water is adequate 
and that the uses are compatible. 
For example, irrigation and recrea- 
tion may not be compatible. You 
would probably use most of the 
water during the warm irrigation 
season, making boating and swim- 
ming impractical. 

Kinds of manmade ponds 

Embankment ponds and exca- 
vated ponds are the two general 
kinds of manmade ponds. 

In embankment ponds, water is 
impounded behind an earth em- 
bankment or dam built across a 
watercourse. Embankment ponds 
generally are suited to areas where 
slopes range from gentle to steep 
and where the watercourse is deep 
enough that water in the ponded 
area is at least 6 feet deep. 
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Diagram of a dry hydrant for ponds used for firefighting (not to scale). 



Excavated ponds are made by 
digging a pit below the surrounding 
ground level. They are built mostly 
in nearly level areas that are not 
suitable for embankment ponds. 
Excavated ponds are best suited to 
uses for which a small pond is 
adequate. 

Many states have laws that reg- 
ulate the use of water and the de- 
sign and construction of ponds. 
Some states require that plans for 
a dam be approved by a state 
agency before a construction permit 
is granted. Before you start build- 
ing a pond; find out what laws 
apply locally. 

Selecting a site 

There are several points to keep 
in mind when selecting a site for a 
pond. 

The size of the watershed, the 
area that drains into the pond, is 
important. If the watershed is too 
large, you may have difficulty in 
preventing erosion at the pond site. 
If the watershed is too small, runoff 



may not be adequate to fill the pond. 

The approximate number of acres 
needed in the watershed above the 
pond for each acre-foot of water to 
be stored is shown on page 7. 
One acre-foot is equal to the amount 
of water to a depth of 1 foot over 
1 acre, a total of 325,851 gallons. 

If there are dependable springs 
in the watershed, you may not need 
a watershed as large as that shown 
on the map. On the other hand, a 
larger watershed may be needed if 
the soils in the watershed absorb 
water rapidly. 

The extent of active erosion in 
the watershed also must be con- 
sidered. If there is much erosion 
taking place, your pond likely will 
be filled with sediment in a short 
time. Erosion is not a problem if 
the watershed has a good cover of 
trees, grass, and shrubs and is 
properly treated with conservation 
measures. If erosion is severe, it is 
advisable to delay building the 
pond until the needed soil and 
water conservation measures have 
been installed. 
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The main use you have in mind 
for your pond has a bearing on the 
location. A livestock pond should 
serve the largest possible grazing 
area and require the minimum of 
travel for livestock. The livestock 
should have easy access to a water- 
ing trough below the pond. 

If fire protection is the main use, 
the suitable location nearest your 
house or buildings is best. If you 
plan to use your pond mainly for 
irrigation or for crop and orchard 
spraying, build it as near the area 
of use as possible. 

A secluded site is best for a pond 
used to attract wildlife. An attrac- 
tive and accessible site is desirable 
if you plan to use your pond mainly 
for fishing, swimming, and boating. 

Avoid sites where runoff water 
from barn lots, sewage disposal 
fields, mine dumps, and similar 
areas may pollute the pond. 



For embankment ponds, a site 
where the largest volume of water 
can be stored with the least amount 
of fill is best. The ideal site is one 
where the valley is narrow at the 
damsite, and the reservoir area is 
wide and flat. 

For most uses, avoid sites where 
the pond is likely to have large 
areas of shallow water. Evapora- 
tion losses are excessive at such 
sites, and the growth of water- 
loving plants is difficult to prevent. 
Shallow water is desirable if you 
plan to use your pond to attract 
waterfowl. 

pond depth 

The minimum pond depth needed 
for a dependable water supply in 
different parts of the country is 
shown on page 9. The depths shown 
should be adjusted to account for 
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This shallow pond was built mainly to beautify the homesite. 



water losses caused by evaporation 
and seepage. 

Evaporation from ponds and res- 
ervoirs varies in different sections 
of the country, and from year to 
year within each section. 

Water losses by seepage also vary 
widely and depend on the kind of 
soil in the ponded area. If the 
soil is slowly permeable, the water 
loss by seepage may be as little 
as 1 or 2 feet per year. If the soil 
is very permeable, the water loss 
may be 4 feet or more per year. 

To determine how deep to make 
your pond, add the estimated losses 
by seepage and evaporation to the 
recommended depth shown on page 
9. At least 25 percent of the area of 
your pond should have this depth. 

soils at the site 

You will have to determine the 
properties of soils at the site before 
you begin building the pond. Soils 
in the ponded area must hold water 
with a minimum of seepage. If you 
build an embankment pond, the 
soils must also be suitable for the 
damsite, the dam, and the spillway. 

Clay and silty clay are good soils 
for the ponded area. Sandy clay 
is generally suitable. Sand, gravel, 
and sand-gravel mixtures are un- 
suitable. They are acceptable only 
if the need for water justifies the 
cost of sealing the pond. 

Sites in some areas of limestone 
or gypsum are especially hazardous 
for ponds. If there are crevices, 
sinks, or channels in the limestone 
or gypsum, water can drain from 
the pond in a short time. A good 
clue to the suitability of a site in 
such areas is the degree of success 



of ponds nearby. 

Soils that are about 20 percent 
clay, by weight, and contain a 
wide range of particles from small 
gravel or coarse sand to fine sand 
are very good for building a dam. 
Soil moisture must be controlled 
to insure satisfactory compaction. 

Soils suitable for the ponded 
area are also suitable for the 
foundation of the average-size dam. 
The soils must be compact enough 
to keep percolation to a minimum. 

Clay, sandy clay, and silty clay 
soils are suitable for a spillway. 
Avoid loose sand and other easily 
eroded soils. 

Building an embankment pond 

You will need the help of an 
engineer or technician in preparing 
plans and specifications for an 
embankment pond. Such planning 
requires making engineering sur- 
veys; computing the expected flow 
of water into the pond; setting 
elevations for earth spillways, pipe 
spillways, and the top of the dam; 
determining the dimensions of the 
dam and spillways; establishing 
the degree of slope of the sides of 
the dam to be sure it is stable; 
calculating how much earthfill and 
other materials are required; pre- 
paring drawings; and prescribing 
construction methods and proce- 
dures. 

You can obtain technical assist- 
ance from your local soil and 
water conservation district or a 
private engineer. 

Become familiar with the plans 
and specifications. You will then 
be able to determine whether the 
work is going as planned when the 
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engineer or technician is not there 
to inspect. Be sure your pond is 
built according to the plans and 
specifications. Many failures have 
occurred as the result of cutting 
corners in an attempt to save a little 
on the cost. 

The following discussion of some 
of the general features of embank- 
ment ponds is presented as back- 
ground to help you in working with 
the engineer or technician and the 
contractor. 

spillways 

All embankment ponds require 
one or more spillways for passing 
overflow when the pond is full. The 
common arrangement is to establish 
a vegetated earth spillway around 
one end of the dam and to install 
a pipe spillway through the dam. 

The vegetated earth spillway 
draws off large flows of water so 
that water in the pond does not 
rise high enough to flow over the 
dam. The ideal situation is to have 
a grassed area that can be made to 
serve as a spillway without dis- 
turbing the native cover. Otherwise 
you have to excavate a spillway to 
the correct dimensions and seed it 
to grass. 

A spillway 10 to 50 feet wide 
generally is adequate. The spill- 
way for some larger ponds may be 
100 feet or more wide. The crest 
of the spillway is 3 feet or more 
below the top of the dam. 

The slope of the spillway should 
be gentle enough that the spillway 
can be protected against erosion 
by vegetation. An engineer or 
technician can estimate the flow 
of water that must be handled and 



design the earth spillway accord- 
ingly. 

The pipe spillway is installed a 
foot or so below the level of the 
earth spillway. It is made large 
enough to lower the water level in 
the pond below the earth spillway 
within about 24 hours after the big 
flows end. 

The pipe spillway also prevents 
steady flows of water, such as those 
caused by springs or melting snow, 
from flowing across the earth spill- 
way for long periods. If necessary, 
the pipe spillway can be made 
large enough to handle a large 
part of the overflow in order to 
reduce the frequency of flow across 
the earth spillway. This is im- 
portant if the soil in the earth 
spillway erodes easily. 

embankment or dam 

The dam must be stable and easy 
to maintain. The top should be 
wide enough to accommodate con- 
struction equipment and to permit 
travel of tractor mowers and other 
equipment needed for maintenance. 
The recommended top width for 
dams of different heights follows. 

Height of dam Top width 

10 feet or less 8 feet 

11 to 15 feet 10 feet 

15 to 20 feet 12 feet 

The side slopes of the dam must 
not be so steep that there is a 
danger of earth slides. Steep slopes 
interfere with mowing and other 
maintenance work and with using 
the pond for fishing. 

The degree of slope that is safe 
is determined by the kind of soil 
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available for use in the dam. If 
the soils are clayey enough, slopes 
on the pond side of the dam can be 
3 feet horizontal to 1 foot vertical, 
and slopes on the downstream side 
can be 2 feet horizontal to 1 foot 
vertical. If the soils are very silty 
or sandy, slopes on both sides of 
the dam should be 3 or 4 feet 
horizontal to 1 foot vertical. 

site preparation 

All topsoil, vegetation, roots, 
stumps, and large rocks should be 
removed from the damsite and from 
the soil used to build the dam. 
The topsoil can be stockpiled and 
then spread over the completed dam 
to help establish vegetation. 

All trees, brush, and shrubs in 
the area to be covered with water 
should be cut within a foot or so 
of the ground and removed. 

The plans may call for a cutoff 
trench lengthwise of the dam foun- 
dation. If so, be sure that it is 
excavated to the depth, length, 
and shape shown on the plans. Fail- 
ure to do so may result in seepage 
under the dam. 

The cutoff trench should be back- 
filled with soil of the kind recom- 
mended by the engineer or techni- 
cian. The soil is placed in hori- 
zontal layers, usually 6 to 12 
inches thick, and compacted. For 
most soils, the best compaction is 
obtained by running a sheepsfoot 
roller several times over each 
layer. Acceptable compaction for 
dams less than 20 feet high can be 
obtained by running the construc- 
tion equipment over each layer. 
The soil should be moist enough to 



insure good compaction. Extremely 
dry soil cannot be compacted satis- 
factorily unless water is added. 

After the cutoff trench is back- 
filled, the trench for the pipe 
spillway is prepared and the pipe, 
cutoff collars, and riser are in- 
stalled. If a water pipe is to be 
placed through the dam to supply a 
watering trough, it is installed at 
this time. Fill material is tamped 
around the pipe by hand or by 
mechanical tamper until it is about 
2 feet thick over the top of the pipe. 

If earthmoving is required to 
prepare the spillway, it should be 
completed before the dam is more 
than a few feet high. The soil 
removed from the spillway can be 
used to build the dam if it is suitable. 

It is worthwhile to shape the 
shoreline of your pond so that the 
slope is 3 feet horizontal to 1 foot 
vertical out to a water depth of 3 
feet. Deepening the edges of the 
pond can mean the difference be- 
tween a weedy shore and a pleasant 
bank from which to fish. This prac- 
tice is required by many states to 
control mosquitoes. 

Once the dam and earth spillway 
are completed, seed or sod them 
with adapted grasses or other vege- 
tation as soon as possible. All other 
areas that have been stripped of 
vegetation, except the ponded area, 
should be smoothed and then 
seeded or sodded. 

If you plan to use your pond to 
provide water for livestock, build a 
fence around it and pipe the water 
to a trough placed outside the 
fence and below the dam. Plans for 
the pipe and trough can be included 
in the overall plan for the pond by 
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the engineer or technicians. 

Building an excavated pond 

An excavated pond is the simplest 
to build and the only kind that can 
be built economically on nearly 
level land. It has the advantage of 
exposing a minimum amount of 
surface area in proportion to its 
volume. This is very desirable in 
areas where evaporation losses are 
high and water is scarce. A spe- 
cially prepared spillway is not re- 
quired. Excess water can be al- 
lowed to spill over the lowest side 
of the pond. 

If livestock are to use the water, 
a way must be provided to make it 
available. A very good arrangement 
is to pump the water to a trough or 
tank placed away from the pond. If 
the livestock must get water directly 
from the pond, one or both end 



slopes must be flat enough that 
livestock can reach the water with- 
out difficulty. It is advisable to pave 
the access area with rock or some 
other stable material to provide firm 
footing for the livestock. 

The soil removed from the pond 
site should be disposed of so that 
it will not wash back into the pond. 
You may want to spread the s?il 
over a wide area. Another good 
plan is to place it 12 or more fee': 
from the edge of the pond in a pile 
3 or 4 feet high and seed it with 
grass. 

Sealing a leaky pond 

Some ponds must be sealed. Sites 
where leakage may occur must be 
used if no better sites are available 
and a pond is the only possible 
means of developing a water supply. 

All methods of sealing ponds are 
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A sheepsfoot roller insures good compaction of soils used to build the dam 

of an embankment pond. 
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expensive. Clay, chemicals, or flex- 
ible membranes are commonly used. 
For more information about how to 
seal your pond, call the local office 
of the Soil Conservation Service. 

Maintaining a pond 

Timely maintenance of your pond 
is just as important as good design 
and construction. It prevents ex- 
pensive repairs that result from 
neglect. 

Inspect your pond carefully after 
every rain. If there are small 
rills or gullies on the dam, fill 
them with good soil and compact 
the soil thoroughly. Reseed those 
areas if it is the season for seeding. 
If the time is not right for seeding, 
cover the newly filled areas with 
straw or similar mulch material. 

The grass on the dam and the 
earth spillway can be kept in good 
condition by mowing to control 
weeds and by fertilizing frequently. 

Examine the pond side of the dam. 
If it is being damaged by wave 
action, protect it with rock riprap, 
log boom, or similar material. 

Keep the pipe spillway, pipes to 
watering troughs, valves, and water- 
ing troughs free of trash at all times. 

Burrowing animals, such as go- 
phers, groundhogs, and muskrats, 
can severely damage dams and 
earth spillways. Control these ani- 
mals in areas near the pond. 

If there is a fence around your 
pond, keep it in good repair. The 
fence prevents livestock from tram- 
pling the dam and shore and from 
polluting the water. 

Safety measures 

It is very likely that your pond 



will be used for swimming or boat- 
ing regardless of the intended 
main use. Be sure to remove all 
trees, stumps, and brush from the 
ponded area that is likely to be 
used for swimming. Also remove all 
rubbish, wire, discarded machinery, 
and old fences and eliminate drop- 
offs and holes in the swimming area. 

Mark the swimming area with a 
float line and place warning signs 
at all danger points. It is also 
a good idea to place lifesaving 
equipment, such as ring buoys, 
ropes, planks, and long poles, on 
the shore near the swimming area. 
SCS technicians and county agents 
can provide plans for a Red Cross 
approved lifesaving station. If ice 
skating is likely, place a long plank 
or ladder near the skating area for 
rescue operations. 

For more information 

Publications that explain in de- 
tail how to build and manage ponds 
for special uses are available from 
the Soil Conservation Service. 

Ponds for water supply and recrea- 
tion 

Agriculture Handbook 387 
Trout ponds for recreation 

Farmers' Bulletin 2249 
Warm-water fishponds 

Farmers' Bulletin 2250 
Catfish farming: a new farm crop 

Farmers' Bulletin 2244 
Trout farming: could trout farming 
be profitable for you? 

Leaflet 552 

You can call the local office of the 
Soil Conservation Service to obtain 
these publications. 
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Safety is essential. Be sure to place ring buoys and other lifesaving 
equipment near your pond. 



WATER LAWS 

Laws and regulations for private ponds and 
water storage vary from state to state. 
Check with your state engineer or water 
authority about those that may affect your 
pond. 
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